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[57] ABSTRACT

Heatable or coolable portions of a double band press or
a single or multiplaten press have channels for a fluid
heat carrier. In these channels, heat is exchanged by
convection between the walls of the channels and the
heat carrier fluid. Surface enlarging inserts of a material
with good heat conducting properties are inserted into
the channels in order to improve heat exchange. These
surface enlarging inserts have a surface which is fas-
tened to the walls of the channels in order to improve
heat exchange. Several elements projecting into the
flow of the heat carrier fluid emanate from this surface
of the surface enlarging insert. The surface enlarging
insert is composed of several identical or different indi-
vidual parts which are fabricated separately and subse-
quently inserted into the channels in such a way that
they have area contact with the wall of the channels.

20 Claims, 5 Drawing Sheets
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DOUBLE BAND PRESS WITH HEATABLE OR
COOLABLE PARTS AND METHOD FOR THEIR
FABRICATION

This is a continuation application of Ser. No.
07/197,831, filed May 23, 1988, now abandoned.

FIELD AND BACKGROUND OF THE
INVENTION

The present invention is directed to a double band
press or a single or multiplaten press, with heatable or
coolable parts, and to the process for the fabrication of
these parts.

Double band presses are used for continuous pressing
or extrusion of material webs. These presses exert a
uniform area pressure upon the material to be pressed or
molded by means of endless press bands arranged one
above the other and conducted over reversing drums,
while, at the same time, the commodity to be pressed is
continuously conveyed through the double band press
(see DE-OS 24 21 296). Such material webs can, for
instance, consist of several layers of paper webs, woven
glass fiber webs, laminated webs with metal foil placed
thereon, fiber binder mixtures of the like, which are
stacked one upon the other and impregnated with duro-
plastic or thermoplastic resins. These materials webs
can require the use of a specific temperature during the
extrusion process, in order to cure the binder contained
in the material web and to connect the individual layers
with each other to form a compact, pressed product.
Especially in the case of thermoplastic binders, it can
also be necessary to subsequently cool the pressed prod-
uct in the double band press with the application of area
pressure.

It is known to heat the press band of the double band
press at the reversing drums on the inlet side of the press
so that a specific quantity of heat is transferred into the
region of the so-called reaction zone, where the mate-
rial to be pressed is located between the press bands and
is subjected to area pressure, and to there transfer the
heat to the material to be pressed. Because of the limited
heat capacity of the press bands, this quantity of heat is
insufficient as a rule. Heat-conducting elements have
become known from DE-OS 33 25 578 with whose help
additional heat can be transmitted in the reaction zone
to the press bands. These heat-conducting elements
consist of material with good heat-conducting proper-
ties and are arranged with one surface at the pressure
plate in the double band press while assuring good heat-
conducting contact. The other surface of the heat-con-
ducting element contacts the inner sides of the press
band in the region of the reaction zone in a sliding man-
ner. The pressure plates are heated to a higher tempera-
ture than that required in the reaction zone, so that a
pressure gradient is produced between the pressure
plates and the press bands and the heat flow is directed
from the pressure plates through the heat conducting
elements to the press band. This additional heat is then
transferred by the press bands to the material to be
pressed or extruded. With such an arrangement, a cool-
ing of the press bands is also possible by cooling the
pressure plate.

It is known from DE-OS 24 21 296 to configure chan-
nels designed as bores in the pressure plate for heating
the pressure plates in the double band press, through
which channels heated fluid medium flows. A liquid,
such as thermal oil or a cooling liquid or a gas or steam,
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is, for instance, suitable as the fluid medium. Such fluid
media exchange heat with the walls of the channels.
Specifically, they yield heat of the walls of the channel
by means of convection in the case of a heated medium,
or absorb heat from the walls of the channels by means
of convection in the case of a cooled medium. These
fluid media are, in the following, called heat carrier
means for short. The heating of other portions of the
double band press, for instance, the press stand, by a
heat carrier means circulating through channels in these
parts is shown in DE-OS 33 37 913.

For improving heat transmission between the heat
carrier means and the pressure plate, it is further known
from DE-OS 33 25 578 to configure axially extending
depressions and protrusions in the walls of the channels
in order to thus increase the surface of the channel inner
wall. While bores with circular cross sections are com-
paratively easy to fabricate in the heatable or coolable
parts of the double band press, such depressions and
protrusions are difficult to fabricate from a production
technology point of view. Furthermore, it is disadvan-
tageous that the surface increase achieved by the pro-
trusions and depressions is often inadequate to transfer
sufficient heat between the heat carrier means and the
heatable or coolable parts of the double band press.

SUMMARY OF THE INVENTION

Proceeding from this state of the art, the present
invention is based upon the task of improving heat
transmission by convection between the heat carrier
means, flowing in channels of heatable or coolable parts
of the press, and the parts themselves, whether the press
is a double band press, single platen press or a multi-
platen press.

In accordance with the present invention, a press for
the fabrication of material webs in a reaction zone be-
tween two pressing members is provided with means
for heating or cooling the press, which means comprise
channels through members of the press. In accordance
with the invention, a surface increasing insert made of
material which has good heat conducting properties is
arranged in the channel. At least one surface of the
insert is in good heat conducting contact with the wall
of the channel and includes a plurality of elements
which extend from the channel wall into the channel.
The heat carrier means, that is, the heat transfer fluid,
thus flows past the insert which increases the transfer of
heat to or from the press.

The inserts of the present invention may be provided
in the channels of a double band press, a single platen
press or a multiplaten press.

The present invention also includes a process for
fabricating the heatable or coolable portions of a press
which include channels into which a plurality of indi-
vidual parts are assembled to form surface increasing
inserts in the channels.

The advantages achieved by the invention consist in
that sufficient heat can be made available in the reaction
zone also for materials which require a greater amount
of heat for curing. The.cooling of materials in the reac-
tion zone can be performed at a faster rate. Thus, the
throughput through the double band press can be in-
creased or a continuous fabrication of materials enabled,
which hitherto could not be produced continuously.
The channels realized in the invention in the parts of the
double band press are easy to fabricate from the stand-
point of production technology. Channels consisting of
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simple bores only for the heat carrier means can be used
for the present invention.

The various features of novelty which characterize
the invention are pointed out with particularity in the
claims annexed to and forming a part of this disclosure.
For a better understanding of the invention, its operat-
ing advantages and specific objectives attained by its
use, reference should be had to the drawings and de-
scriptive matter in which there are illustrated and de-
scribed the preferred embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 1 is a diagrammatic side perspective view of a
double band press;

FIG. 2 is a diagrammatic longitudinal sectional view
through the double band press of FIG. 1;

FIG. 3 is an enlarged detail of a double band press;

FIG. 4 is a sectional view of a pressure plate in the
double band press taken along line IV—IV of FIG. 2;

FIG. 5 is a cross-sectional view through a channel for
the heat carrier means in the pressure plate of FIG. 4;

FIG. 6 is a partial perspective view of a profile tube
for fabrication of the area enlarging insert in the channel
for the heat carrier means of the press;

FIG. 7 is an enlarged cross-sectional view through a
channel for the heat carrier means in the course of fabri-
cation;

FIG. 8 is a cross-sectional view through the channel
for the heat carrier means in another embodiment;

FIGS. 92 and 9b are sectional views of profile tubes
for the fabrication of the surface enlarging insert in the
channel for the heat carrier means in another embodi-
ment of the invention; and

FIG. 10 is a sectional view through the pressure plate
of a platen press.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The continuously functioning double band press 15
shown in FIG. 1 has four reversing drums 1, 2, 3, 4,
rotatably supported in bearing brackets 5, 6. An endless
press band 7, 8 is conducted around respective pairs of
reversing drums 1 and 2 or 3 and 4, which drums rotate
in the direction of the arrows in the reversing drums 1
and 4. The press bands 7, 8 which normally consist of a
high tensile steel strip, are stretched by known means,
for instance, by hydraulic cylinders 16 (see also FIG. 2),
fastened in the bearing brackets 5, 6. A reaction zone 10
lies between the lower section of the upperpress band 7
and the upper section of the lower press band 8, in
which reaction zone the material web 9 which is fed
from right to left in the drawing, is pressed or extruded
under the effect of area pressure and heat. The material
web 9 consists of fabrics, laminated materials, fiber
binder mixtures and the like which are impregnated
with synthetic resin. For instance, such a material web
9 can be composed of individual woven glass fiber webs
stacked one upon the other which are impregnated with
epoxy resin and superimposed copper foil webs. Such a
copper-coated laminate serves as initial material for the
fabrication of printed circuit boards.

The area pressure exerted upon the material web 9 at
the reaction zone 10 is applied hydraulically or mechan-
ically to the inner sides of the press bands 7, 8 and is
transmitted from these to the material web 9. The reac-
tion forces exerted by the pressed material are transmit-
ted by pressure plates 11, 12 into the press stand 13, 14
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which is only shown in diagrammatic form. The bearing
brackets 5, 6 are also fastened to the press stand 13, 14.

Stationary rollers 17 are arranged as shown in FIG. 2
at the lower press band unit between the pressure plate
12 and the inner side of the press band 8 for mechanical
generation of the area pressure acting upon the material
web 9. The pressure plate 12 and with it also the rollers
17, are advanced against the inner side of the press band
by hydraulic cylinders 18. In the hydraulic pressure
transmission, a fluid pressure medium which can be
subjected to pressure is introduced into the space be-
tween the pressure plate 11 and the inner side of the
press band 7 as is shown in FIG. 2, at the upper press
band unit. This space, the so-called pressure chamber
19, is bounded on its sides by a sliding face seal 20 which
is closed on itself in an annular shape, and attached to
the pressure plate 11. This seal slides upon the inner side
of the press band 7. Synthetic oil is preferably used as a
pressure medium. Gas, for instance, compressed air, can
be utilized equally well. Naturally, the pressure plate 11
can also be equipped with a mechanical pressure trans-
mittal system or the pressure plate 12 can be equipped
with a hydraulic pressure transmittal system.

In the following, the present invention is further ex-
plained with the help of a double band press with a
hydraulic pressure transmission system. The invention,
however, can be utilized equally well with double band
presses having a mechanical pressure transmission sys-
tem. .

In FIG. 3, where the same numerals are used to desig-
nate similar parts, the inlet region 21 of a double band
press in longitudinal section, is depicted. The reversing
drums 1 and 4 located at the inlet side of the press band
7, 8 viewed in the feed direction are heated. For this
purpose, channels 22 are located in the circumferential
jacket area 23 of the cylindrical reversing drums 1 and
4. A heat carrier means, for instance, thermal oil, circu-
lates through the channels 22 which yields heat by con-
vection to the reversing drums 1, 4. The heat in the
reversing drums 1, 4 is transmitted by these to the press
bands 7, 8 which transport the quantity of heat received
from the reversing drums 1, 4 into the reaction zone 10.

The pressure plates 11, 12 are also heated. They have,
as FIGS. 2 and 3 show, channels 24 through which heat
carrier means also flow. The arrangement of the chan-
nels 24 can be seen in clearer detail in FIG. 4 which
shows a section along the line IV—IV in FIG. 2. They
consist of bores 51 to 56 which extend transversely
across the width of the pressure plate 11, 12. At the
longitudinal sides 62, 63 of the pressure plate 11, 12,
oblong recesses 57 to 61 are provided, respectively
which connect two adjacent bores 51 to 56 in progres-
sive sequence and alternately at both longitudinal sides
62, 63 with each other. The bores 51 and 52 are con-
nected through the recesses 57 at the longitudinal side
of the pressure plate, the bores 52 and 53 are connected
by the recess 58 at the longitudinal side 63, and then the
bores 53 and 54 again at the longitudinal side 62 by the
recess 59, etc. The recesses 57 to 61 are scaled at the
external side of the pressure plate 11, 12 by a soldered-in
or welded-in cover 64 (see FIGS. 1 and 4) so that a
system of channels 24 is formed which extends through
the pressure plate 11, 12 in meandering fashion. The
heat carrier means is directed into the bore 51 by a
supply line 65 and flows then through the channels 24 in
the pressure plate 11, 12 in the direction of the arrows
depicted in FIG. 4. The heat carrier means yields heat
during its flow through the channels 24, to the walis of
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the channels 24 by means of heat transmission by con-
vection and thus heats the pressure plates 11, 12.

Heat conducting elements 25 are arranged in grooves
26 in the pressure plates 11, 12. The openings of these
grooves face the inner side of the press bands 7, 8, as is
shown in FIG. 5. The heat-conducting elements 25 lie
with one portion of their surface facing away from the
press band 7 and 8, at the walls of the groove 26, so that
they have good heat-conducting contact with the pres-
sure plate 11, 12. The surfaces of the heat-conducting
elements 25 which face the press band 7, 8 contacts the

" inner side of the press band 7, 8 in a sliding manner.
Since the pressure plate 11, 12 is heated to a temperature
that is higher than the temperature specified in the reac-
tion zone 10, a heat gradient between the pressure plates
11, 12 and the press bands 7, 8 is formed where heat is
transmitted from the pressure plate 11, 12 through the
heat-conducting elements 25 to the press bands 7, 8 in
the reaction zone. This heat is directed from the press
bands 7, 8 to the material web 9 resting against the press
bands 7, 8 in the reaction zone. The detailed design of
the heat-conducting elements 25 is known from DE-OS
33 25 578 and does not need to be explained in detail
here.

It must be emphasized that such an arrangement is
also suitable for cooling the commodity to be pressed in
the reaction zone 10 of a double band press. For this
purpose, the pressure plate 11, 12 is cooled by circulat-
ing a cold heat carrier means through the channel 24. A
heat gradient between the material web 9 and the pres-
sure plate 11, 12 in the reaction zone 10 is formed. Thus,
heat flows from the material web 9 through the press
bands 7, 8 and the conducting elements 25, to the pres-
sure plate 11, 12. From the pressure plate 11, 12 this heat
is then absorbed by the heat carrier means in the chan-
nels 24 through heat transmission by convection, and is
transported away. If required by the pressed commod-
ity, naturally heatable and coolable pressure plates can
be consecuritely arranged in the double band press in
order thus to enable a heating and cooling of the mate-
rial web under pressure in the reaction zone.

If necessary, other portions of the double band press
can be provided with channels in which the heat carrier
means is circulating for heating or cooling of these
parts. As is known from DE-OS 33 37 913, also, the
press stand or at least parts thereof can be heated or, of
desired, also cooled in this manner in addition to the
reversing drums on the inlet sides of the press.

The channels 24 in which the heat carrier means
circulates, as a rule, consists of bores with circular cross
sections because of production technology consider-
ations. Indeed, it has been shown, especially in pressure
plates in the double band press, that in many cases the
heat to be transmitted by the heat carrier means to the
pressure plate or the heat to be absorbed by the heat
carrier means from the pressure plate is inadequate. If
the commodity to be pressed is to be heated in such
cases, too little heat is transmitted to the commodity and
it is not completely cured in the double band press,
wherein in the final anaylsis, an end product of lower
quality is produced. If the pressed commodity is to be
cooled, then too little heat is removed from it and the
pressed commodity leaves the double band press in too
hot a state, whereby in the final anaylsis also, an end
product of lower quality is produced. It has now been
found that the heat quantity absorbed by or yielded to
the heat carrier means circulated in the channels 24 can
be considerably increased by providing the channel 24
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with a surface enlarging insert 27 which is made of
material with good heat-conducting properties and
which is fastened to the wall of the channel 24 with
good heat-conducting contact. This insert has several
elements which protrude into the flow of the heat car-
rier means.

An embodiment of such a surface enlarging insert 27
is depicted in more detail in FIG. 5. The surface enlarg-
ing insert 27 is produced of copper plate and has an
inner hollow cylinder 29 arranged in an outer hollow
cylinder 28. The outer hollow cylinder 28 has a diame-
ter which is only slightly smaller than the diameter of
the bores 51 to 56 of the channel 24, so that the outer
hollow cylinder 28 just fits into each bore 51 to 56 and
rests at the wall 33 of the bores 51 to 56 with its external
outer mantle surface. The inner hollow cylinder 29 has
a considerably smaller diameter than the outer hollow
cylinder 28. Both hollow cylinders 28, 29 are arranged
in such a way that their cross sections lie in concentric
circles. The inner hollow cylinder 29 is connected to
the outer hollow cylinder 28 by webs 30 which con-
verge radially in the direction of an imagined center
point of the concentric circles. The surface increasing
insert 27 therefore subdivides each bore 51 to 56 into a
round channel segment 32 and several prismatic chan-
nel segments 31 grouped around this round segment.
Since the surface enlarging insert 27 extends across the
entire bore 51 to 56 between two recesses 57 and 58 or
59 and 60, the heat carrier means flowing in the channel
24 is divided into several partial streams by the surface
increasing insert 27, which partial streams flow in the
round channel segments 32 and in the prismatic channel
segments 31. Each of these partial flows now transfers
heat by means of convection to the walls of the segment
31 and 32 surrounding it or it absorbs heat therefrom. In
the round channel segments 32, this wall is formed by
the inner surface of the inner hollow cylinder 29. In the
case of prismatic channel segments 31, the walls are
formed by the surfaces of two webs 30, a portion of the
outer mantle surface of the inner hollow cylinder 29 and
a portion of the inner mantle surface of the outer hollow
cylinder 28. The entire heat yielded by the partial flows
to the walls of the channel segments 31, 32 flows by
heat conduction in the material of the surface increasing
insert 27 which is a good heat conductor, in the direc-
tion of the outer hollow cylinder 28. The outer mantle
surface of the outer hollow cylinder 28 is soldered to
the wall 33 of the bore 51 to 56, so that the heat flows
from the outer hollow cylinder 28 through the metallic
solder with good heat-conducting properties into the
pressure plate 11 and thus heats it. Instead of soldering
the outer hollow cylinder 28 to the wall 33 of the bore
51 to 56, the surface increasing insert 27 can also be
pressed or clamped into the bore 51 to 56 in such a way
that the external surface of the outer hollow cylinder 28
contacts the wall 33 with a contact pressure. By suitably
selecting the radius of the hollow cylinder 28, one as-
sures that the contact pressure is large enough in order
to make sure that a good heat transmission between wall
33 and the outer surface of the outer hollow cylinder 28
exists. Analogous considerations also apply for the cool-
ing of the pressure plate 11, 12 in the reverse direction
of the heat flow. It has been shown that the heat trans-
mission between the heat carrier means and the wall 33
of the channel 24 can be greatly improved by means of
such a surface increasing insert 27, whose surfaces fas-
tened to the wall 33 of the channel 24 are constituted by
the outer surface of the outer hollow cylinder 28 and
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where the elements protruding into the flow of the heat
carrier means are constituted by the webs 30 and the
inner hollow cylinder 29.

For fabrication of the channels 24 in the pressure
plate 11, 12, these are equipped with corresponding
bores 51 to 56 with circular cross sections and recesses
57 to 61 connecting the bores 51 to 56 at the longitudi-
nal sides of the pressure plate 11, 12 (see FIG. 3). It has
been shown to be particularly expedient to build up the
surface increasing insert 27 from individual copper sec-
tions 34 which can be seen in FIG. 6. The copper sec-
tion 34 has a hollow profile of prismatic shape. Viewed
in cross section, the copper section 34 has an outer
curved wall 35, whose radius of curvature is exactly
equal to the radius of the outer hollow cylinder 28, as
well as having an inner curved wall 36, whose radius of
curvature corresponds to the radius of the inner hollow
cylinder 29. The two walls 35 and 36 are connected in
such a way by two additional radial walls 37 that con-
verge toward each other at a certain angle that essen-
tially form a triangular shape with a blunted tip. This
copper section 34 is formed of a copper tube by means
of a tool having a corresponding prismatic cross-sec-
tional shape. Subsequently, these copper sections are
inserted next to each other in such a way in the bore 51
to 56 that the outer curved wall 35 rest at the wall 33 of
the bore 51 to 56 and the radial walls 37a, 37b of two
adjacent copper sections 34 contact each other across
their entire surface as shown in FIG. 7. In the present
embodiment, the angles between the walls of the copper
section 34 are selected in such a way that twelve such
copper sections 34 are required in order to completely
fill the bore 51 to 56 as can be gathered from FIG. 7.
Subsequently, several cylindrical hard solder rods 38
are placed in the space formed by the inner curved
walls 36, which space constitutes the round channel
segment 32. After this, the copper sections 34 are
soldered together to form the surface enlarging insert
27. To this end, and after all the bores 51 to 56 in the
pressure plate 11, 12 which are to receive this surface
enlarging insert 27 have been equipped with copper
sections 34 and hard solder rods 38, the pressure plates
11, 12 are placed into a vacuum soldering furnace. The
pressure plate is subsequently heated to the soldering
temperature in the vacuum soldering furnace, hereby
the solder melts and penetrates between the two radial
walls 37a, 375 of two adjacent copper sections 34. The
liquid melt solder is further moved in the direction of
the wall toward the bore 51 to 56 because of capillary
forces, where it finally penetrates into the gaps between
the outer curved wall 35 and the wall 33 of the bore 51
to 56. '

In the course of the hard soldering of the individual
copper sections 34 with each other, the outer hollow
cylinder 28 is formed by the outer curved wall 35 while
the inner hollow cylinder 29 is formed by the inner
curved wall 36. The webs 30 which connect the outer
hollow cylinder 28 with the inner hollow cylinder 29

_are constituted by the hard soldering of the respective
two adjacent radial walls 37a, 37b. By filling the solder-
ing gap between the outer hollow cylinder 28 of the
wall 33 of the bore 51 to 56, an intimate connection is
formed between the solder and the basic material which
is enhanced by fusion and alloying processes, and with
this also, a connection between the outer hollow cylin-
der 28 and the wall 33 is formed. The quantity of the
hard solder rods 38 as well as the time required for the
soldering process are selected in such a manner that a
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secure filling of all the soldering gaps occurs. With this,
it is assured that no heat insulating connecting points
arise between the outer hollow cylinder 28 and the wall
33 of the channel 24. Since the metallic solder has also
a good heat-conducting coefficient, a good heat trans-
mission is thus assured. No flux is advantageously re-
quired if the soldering process is performed in a vacuum
furnace since oxidation is avoided due to lack of oxy-
gen. Through this, flaws are also avoided at which heat
transmission would be impeded. Instead of soldering in
a vacuum furnace, one can also solder in a protective
gas atmosphere which, for instance, consists of hydro-
gen and argon.

Another embodiment for a surface increasing insert
39 can be seen in FIG. 8. This surface enlarging insert
39 subdivides the bore 51 to 56 into a round channel
segment 42 which lies in the middle of the bore 51 to 56
as well as into prismatic channel segments 40 and triang-
ular channel segments 41. The prismatic channel seg-
ments 40 and the triangular channel segments 41 are
arranged alternatingly in such a way along the wall 33
of the bore 51 to 56 that they form a continuous cylin-
drical mantle surface 43 which is soldered to the wall 33
of the bore 51 to 56. The cross section of the channel
segments 40, 41 can be seen in FIGS. 92 and 95 in a
magnified presentation. The triangularly-shaped chan-
nel segment 49 (or 41 in FIG. 8) has a base side 44,
whose radius of curvature corresponds to the radius of
the bore 51 to 56. The two legs 45 of the triangle are
approximately of equal length. The tips of the triangu-
larly-shaped channel segments 41 are rounded off. The
prismatic channel segment 50 (or 40 in FIG. 8) has an
outer side 46 whose radius of curvature corresponds to
the radius of the bore 51 to 56 and an also curved inner
side 47 which is arranged concentrically to the outer
side 46. The two sides 46 and 47 are connected with
each other by two side walls 48 converging towards
each other at an angle. The prismatic channel segment
40 as well as the triangularly-shaped channel segment
41 are fabricated from copper tubes by reforming these
by a suitable tool into a prismatic copper section 50 or
a triangularly-shaped copper section 49.

The fabrication of the surface enlarging insert 39
proceeds analogously to that of the surface enlarging
insert 27. After the bores 51 to 56 have been drilled into
the pressure plate 11, 12, the triangular copper sections
49 and the prismatic copper sections 50 are alternately
inserted into the bore 51 to 56 in such a way that the
base side 44 of the copper section 49 and the outer side
46 of the copper section 50 rests at the wall 33 of the
bore 51 to 56. Subsequently, the cylindrical soldering
rods are inserted in the required quantity into the round
channel segment 42 and the copper sections 49, 50 are
soldered with the legs 45 along the side walls 48. Simul-
taneously, the base sides 44 and the outer sides 46 are
soldered to the wall 33 of the bore 51 to 56. The solder-
ing process again can occur in the vacuum furnace or in
a protective gas atmosphere. It has to be emphasized
that a very much better heat transmission between the
heat carrier means and the wall 33 of the channel 24
occurs also with this construction of the surface enlarg-
ing insert.

The surface enlarging insert 27, 39 consists of a metal
with good heat conducting properties as, for instance,
copper, bronze, brass, aluminum, beryllium, a copper
alloy or the like. The pressure plate 11, 12 consists as a
rule of steel. A solder consisting of an alloy with good
conducting properties is selected for soldering the sur-



5,098,514

9

face increasing insert 27, 39 to a pressure plate 11, 12,
the melting point of which solder lies above the operat-
ing temperature of the heat carrier means, in order to
avoid impairment of the soldered connection during
operation of the double band press. If the surface en-
larging insert 27, 39 consists of copper, solders which
consist of a silver compound, nickel compound or a
bronze and have a melting temperature of approxi-
mately 800° to 1,000° C. have been found to be particu-
larly satisfactory for vacuum soldering the surface en-
larging insert 27, 39 to the wall 33 of the channels 24.
The melting temperatures of the solders thus lie far
above the operational temperature of the pressure plate
11, 12 which, as a rule, does not exceed 250° C. and, on
the other hand, they lie below the melting temperature
of the surface enlarging insert 27, 39 of copper.

It has been shown to be particularly expedient to
provide the individual copper sections 34, 49 or 50 with
a surface coating of solder. This coating can be applied
galvanically. A galganic bath, in which an alloy consist-
ing approximately of 80% copper and 20% tin is depos-
ited upon the outer surface of the copper sections 34, 49,
50, has been shown to be particularly satisfactory. The
thickness of the coating with solder amounts preferably
to 60 to 100 micrometers. Subsequently, the copper
sections 34, 49, 50 are inserted into the bores 51 to §6 in
an appropriate quantity. In this case, one can do without
additional cylindrical hard solder rods, since there is
already sufficient solder on the surface of the copper
sections 34, 49, 50. When the solder is heated to its
melting temperature, the copper sections 34, 49 or 50
interconnect to form the surface enlarging insert 27, 39
as well as interconnecting with wall 33 of the bore 51 to
56. In this manner of proceeding, it is advantageously
made sure that the solder is present between the wall 33
and the entire surface of the surface enlarging insert 27,
39 which rests at the wall 33 and that no flaws occur in
the soldered connection. Thus, good heat transmission
between the wall 33 and the surface enlarging insert 27,
39 is assured.

The surface enlarging insert, according to the present
invention, in the channels for the heat carrier means can
also find use in a conventional discontinuous single or
multiplaten press.

The pressure plates 71 of a single platen press are
shown in FIG. 10 between which the commodity 72 to
be pressed is extruded, pressed or laminated with the
application of heat. Channel 66 formed by longitudinal
bores in the pressure plate 71 are configured in the
pressure plates 71 for heating the plates. Surface enlarg-
ing inserts 68 are again inserted in the channels 66
which, with one surface 70, rests at the wall 67 of each
channel 66. Elements 69 emanate from the surface 70 of
the surface enlarging inserts 68 which reach into the
flow of the heat carrier means. The surface enlarging
insert 68 is designed to correspond to the surface enlarg-
ing inserts 27 or 39 and is soldered into the channels 66
of the pressure plate 71 in accordance with the process
described above. With this, one achieves improved heat
transmission between the heat carrier means and the
pressure plate also in discontinuous single and multi-
platen presses. »

The structure of the surface enlarging insert 27, 39, as
well as its fabrication, is explained with the help of an
example of the pressure plate 11, 12 in the double band
press or the pressure plates 71 of a single platen press. If
required additional parts of the double band press
which are heated or cooled by the heat carrier means
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flowing in channels 24 of these parts, can be equipped
with such surface enlarging inserts 27, 39. This could,
for instance, be channels 22 in the mantle 23 of the
reversing drums 1 and 4 as well as portions of the press
stand. In the design of the surface enlarging insert
which is described in the two embodiments, the thought
of the invention is important, wherein this insert con-
sists of a material with good heat conduction properties,
has several elements emanating from one surface and
projects into the flow of the heat carrier means and that
this surface is fastened to the wall of the channel of the
heat carrier means with a good heat conducting
contact.

While specific embodiments of the invention have
been shown and described in detail to illustrate the
application of the inventive principles, it will be under-
stood that the invention may be embodied otherwise
without departing from such principles.

What is claimed is:

1. A double band press for continuous fabrication of
material webs, comprising:

two pressing members defining a reaction zone there-
between for pressing a material web therebetween,
each of said pressing members including a pressure
plate;

heat transfer means for heating or cooling the reac-
tion zone including a plurality of spaced apart
bores defining a plurality of channels of circular
cross-section for receiving heat carrier means, said
bores of said heat transfer means extending through
each pressure plate, each pressure plate having a
width, one longitudinal side and an opposite longi-
tudinal side, said bores extending transversely
across the width of each plate and a plurality of
oblong recesses interconnecting adjacent bores at
said one longitudinal side of said plates and alter-
nately at said opposite longitudinal side of said
plates to form a meandering array of connected
channels across each plate;

a plurality of covers engaged with said one longitudi-
nal side and said opposite longitudinal side of each
pressure plate, each of said covers covering at least
one of said oblong recesses and confining said head
carrier means in said channels; and

a surface increasing insert disposed in said bores, said
surface increasing insert having a continuous sur-
face area with a circular cross-section whose radius
is approximately equal to the radius of the bores,
said insert having said continuous surface area in
heat conducting contact with a wall of said bores,
said insert including ak plurality of hollow ele-
ments extending from said continuous surface area
of said insert into the space of said bores so that the
heat carrier means flows past said hollow elements,
said plurality of hollow elements dividing the chan-
nels into several separate channel segments, each of
said inserts extending through the entire length of
its respective bore, each bore wall being entirely
covered by partial surfaces of the hollow elements,
and the hollow segments being arranged in pairs
with area contact.at a portion of the continuous
surface which forms a boundary of the channel
segments.

2. A press having at least one platen for discontinuous

fabrication of material webs, comprising:

pressure pads arranged so as to press a material web
therebetween, each pad having a width, one longi-
tudinal side and an opposite side;
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heat transfer means for heating or cooling said pres-
sure pads including bores defining a plurality of
channels of circular cross-section for receiving
heat carrier means so that heat is exchanged by
convection between the heat carrier means and
channel walls, said bores extending transversely
across the width of each pad and a plurality of
oblong recesses interconnecting adjacent bores at
one longitudinal side of said pads and alternately at
said opposite longitudinal side of said pads to form
a meandering array of connected channels across
each pad;

a plurality of covers engaged with said one longitudi-
nal side and said opposite longitudinal side of each
pressure pad, each of said covers covering at least
one of said oblong recesses and confining said heat
carrier means in said channels; and

a surface area increasing insert of heat conductive
material disposed in said bores and extending along
the entire bore between two recesses, said insert
having a continuous surface with a cross-section
whose radius is approximately equal to the radius
of the bores, said continuous surface being in heat
conducting contact with a wall of said bores, said
insert including a plurality of hollow elements ex-
tending from said continuous surface into the space
of said bores so that the heat carrier means flows
past said hollow elements, said plurality of hollow
elements being arranged so as to divide the chan-
nels into several separate channel segments, the
bore walls being entirely covered by partial sur-
faces of the hollow elements, and the hollow seg-
ments being arranged in pairs with area contact at
a portion of the continuous surface which forms a
boundary of the channel segments.

3. A press according to claim 2, wherein said insert is

made of metal.

4. A press according to claim 1, wherein said insert is
made of metal.

5. A press according to claim 4, wherein said metal is
copper.

6. A press according to claim 4, wherein said insert is
connected to the wall of said channel by a solder con-
nection.

7. A press according to claim 6, wherein said solder
connection is made of hard solder.

8. A press according to claim 7, wherein said heat
carrying means has an operating temperature, the melt-
ing point of said hard solder being higher than said
operating temperature.
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9. A press according to claim 8, wherein the melting
point of said hard solder is below the melting point of
the metal making up said insert.

10. A press according to claim 9, wherein the melting
point of said hard solder is about 600° to 1,000° C.

11. A press according to claim 10, wherein said hard
solder comprises a silver alloy.

12. A press according to claim 10, wherein said hard
solder comprises a copper and tin alloy.

13. A press according to claim 1, including a gap
between said wall of said bore and at least part of the
continuous surface of said insert, said gap being com-
pletely filled with solder.

14. A press according to claim 1, wherein said insert
comprises an outer hollow cylinder carrying said con-
tinuous surface, area an inner hollow cylinder concen-
trically disposed in said outer hollow cylinder, said
elements each comprising a radially extending web
connected between said inner and outer cylinders, said
inner hollow cylinder defining an inner circular channel
segments, said channel segments being prismatic, and
being defined between adjacent webs around said insert
and between said inner and outer cylinders.

15. A press according to claim 14, wherein each web
comprises a pair of adjacent radial walls, each prismatic
channel segment comprising arcuate portions of said
inner and outer hollow cylinders which are connected
between a pair of said radial walls which are spaced
apart from each other.

16. A press according to claim 15, including a gap
between two radial walls forming one of said webs, said
gap being completely filled with solder.

17. A press according to claim 1, wherein said chan-
nel segments, are circumferentially distributed alternat-
ing channel segments having a prismatic cross section
and remaining channel segments having a triangular
cross section, said alternating prismatic and triangular
cross-sectioned segments touching each other, said pris-
matic cross-sectioned channel segments having outer
sides and said triangular cross-sectioned channel seg-
ments having outer sides with radii that equal the radius
of said insert, said prismatic cross-sectioned channel
segments and said triangular cross-sectioned channel
segments each having side walls which touch each
other. .

18. A press according to claim 17, including gaps
between adjacent side prismatic and triangular walls of
said channel segments, said gaps being completely filled
with solder.

19. A press according to claim 1, wherein each cover
is soldered to its respective pressure plate.

20. A press according to claim 1, wherein each cover

is welded to its respective pressure plate.
x * % % %



